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[!M»si] mmt. Ttas:: 
[fti] 

(_kfH5£ (I) lc*SVvC, ntt2*»e> 8 
fc, *#, M^itf^nbVK t-zf^/K "^TvMff© 1 
TW-^fvK f-:t=7K t°U^/K ^r/U/^ 

m&©»at^»T y nj^^-gmT y 

[ft 2] 



[ft 4] 



[ft 5] 





[ft 6] 



[ft 1 0 ] 



0> 

[0 0 0 1] 

(EL) rVM*MI81-6o £0»L<tt, 

[0 0 0 2] 

[«*<oSff*sJ:iWISifl!JS»ftUJ:5 fci-SlW] ^frSS 

ELf/^^B, 1965^3^ 9 0iC^fT§^Lfc Gurnee^ 
©*H*fffr!g3, 172, 862^#, 1965^3^ 9 0 (C^S 
ftfc Gurnee^CD*S# ff!g3, 173, 05O-5§-&«, Dresner 

$ ^-frVX (Double Injection Electroluminescence in 
Anthracene] . RCA Review, f|30#, 322-334H, 1969 
1973¥W 9 B l-IStf ^ntc Dresner^W^B 
#fffg3,710, 167-^#Jd|a|fe$nTV^5o ShMttjKG 

mm%m\\x htm t, ata^-e^ 

rvhy-fev, 7xtyM/y, fi^y, ^yt? 

h!)7i^yyt ;l fy| ; \ y^Pf7i-;y hyvx 

#»**btm-©«fcLT*tfsrfc#-e£S. Tvh 
7lrv, rh?ty &tPO^i?y», ffittftffl»« 
fcLTPW&ftS,, #»*«-fl-(4, lW^u^-? 

>M*«rft*Stt3fcttJfc«ttKvMtEE (> 1 0 0#;v 

h) as^B-efcs. 
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[0003] ^PHEL^/W^JEero^BPirssrtsSifi 

T^Jf «1. Ov-f^c^-?-) ^?)45ELI 

#}4, T y - KJttf* V- KSffi©M©*aWKH- 1 LT 
£Ji£ft5„ 2 «elx/^ affirm, 

*R£ft5o 2ocdScd#B}4, aA£ft/c#-/W-«^- 
ft3„ 

[0 0 0 4] Sbt, *«E L 5*^^^*51+5, fi, 

356,4298", 114,539,507-8, 314,720,432-8, |g4, 885, 2 
11-8", f?5, 151, 629-8-, ^5,150,006-8, ^5, 141, 671 
-8, ^5,073,446-8, H5, 061, 569-8, 115,059,862-8, 
^5,059,861-8, ^5,047,687-8, ^4,950,9508", ®4, 7 
69,2928\ ^5,104,7408", 8S5, 227, 252-8, 115,256,94 
5-8, ^5,069,975-8, ^5, 122, 711-8, ^5,366,811-8, 
^5,126,2148-, S5, 142, 3438", ^5,389,444-8, RXf 
ff?5, 458, 977^«KflB«Sft-C^5. 

[0 0 0 5] 7W7-ELfV^^^^^©SI 
©fcfcfc, 3fif3»ft#, S, (RGB) ELWJR-S: 

5„ #&EL 9, #a 

©el &%im-f 5rt^5i>?)T* 
5o $JxJ4\ fi&ELMi, hcoWfeELWWi: 

5 0 rro** Tang^ 
(*H#ff IH 769, 2928") Kio TP» $ ft T 

*fe®*fe*^K-y-r5i t{CioT#bft5 0 Imai 
^ (*g#Wf!5, 015, 999^-) (C«^$ftTl>5i5 

y®^«^SB«LTtJ:V\ r©MfTi4, ^3ttt«fr 

[0 0 0 6] 



iii^ittsELf/M^tiu ss^-eas 

!4, TIBS: (I) -C^§ft5»^e J !te5'<VlPy-/v 
«E Lf/^-f ^tfffliSEwV K^f> yT'Oi^eS 

wst&So ^^©ELxVM^&^Tte, friait 

[0 0 0 7] 

[ftii] 

[0 0 0 8] JifHS; (I) tfcl^T, nte2tf>P>8(Dg 

8rc&!K zfio, nr, 4fctts-e*>»9, rrur' 
i±, M^ifycbVK t-y^/K -y^ 

A4|© 1^6 2 4 ©^*M^-£r#o7/Vdr/V, 0fl*.tf ? 
ift7!)-;K ifcll^pp. y/V^-tJ#CD/M3^V, 

[0 0 0 9] 

0ffi£#flB, L/c«T©!£*W&!ftiK Sr#it1-5 - J; 
<9, $e>ir3EL.<a«P$ft5o Hit, *3SM©ELf* 
/^^lOO^iaWi^f, ^'7^*fci4 

SI 0 T/-K1 0 4(4, «S$ftfc2S© 

fl7^^b*5ELlfl 0 8JCioT*y-K 

1 0 6 iStr B ^ftrv^5„ 7/-KHOS110H # 
«EL«fr»*-/ve«JlSr^brv^5„ 
feaS©±i^, «EL«#:©«^f5jgJi^#^1-?.S 

1 1 2^gat££ft.-C^5 0 T/-Kt*y-Kt4, 
*#1 1 6W1 1 BKioT, ^§|5AC4fc{4DC« 

■tfcsaRSft-cv^s. ^©m«i4, ^/^ms, Jl«fe 
[ooio] imm^^r, ry-K^*y-K4^) 

^ftfcyV^- Kt***5o rcD^T-ftt, 
(E«#dr-ryy) i4, 77- K*»6>*-/ve^l^ffi 
A^ft, S^iia^e^StffiA^ftSo ffiA^ftfc* 
-/Vtm^-!4, A^l 2 OSffl 2 

-> fc£*ffcff«Lfc«*K:ftttT*»-r3. ^©^*, 

[0 0 11] *-/Vt«^-t^S^-r5**(4, SIb 
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(4, Tang Van Slyke (Applied Physics Letters, 
51#, 913H, 1987^) fCM^Sft, aS*ft*H»© 

y raEA«sst«i^)S:dr+ y r^m^&mPt 

ja^-c (4, 4 53B3fc©iB3fc3»*fc: 

[0 0 12] g2{C^Lfc^EL7 :? ^'l'^2 0 Ofi, 

£##BJf2 0 2-efc5 0 7/-K204B, as£*t 
fc3S©*«l7>f/VA^? > *5EL^2 0 8C±ot 
*V-K2 0 6 fcgffl^ixTV^o 7/-K2 04tI 
S-T5S2 1 0\±*-/l<femmx>hZ><, *y-K2 0 6 
©«g-f3Jf2 1 4Hm^fi*S-CS)5o *-/WSiM 

[0013] T^M ^100i 2 0 0 tS, x'/^-Y * 2 

0 otctt, ilc*-/v-*^-Wi|g^LT3:V'^ hn;v 

1 feafemiiSS v ^*a*£ff o 4 5 5 

£3„ l^ii::, «^&tftf-;H5aMN4, lit, Z<o 

y T^awa-csa^r s r t as-ct 5„ 

[0014] 03 * 3 0 0 (4, *3§W»M 

Wft^ttttS 3 0 2f&5 0 7/- K3 0 4(4, «Ji 

ioTAy- K3 0 6 tilW$tlTl>5o T/-KS3 
o 4©±i;i4, *-/V&AM3 1 0, *-/VfiIS3 1 

2 , ssfts 314, m^sss 316, &xm*&xm 
3 1 8*s«ujca(ssn-cv^a„ * 3 o o ©*3t 

i4, Ty-K&t> , #y-K©&A3^£fti:£*3;''c#> 
r b%mmty ! ->Ux2 o 0|cSJfflL,T^5. ELf/< 

[0 0 15] ELf^^lOO, 2 0 0*3 41^3 0 0 
®S«i4, mffiSttT-3tSiH4T-fc5o 3t3iitti4, 
SffiSril Lfc E LfSjfccD;^ biI4 LV\ E LlSfttfSft 
JiO(top)«ffiSrSLTEe>n5«ffli£-Cfi, ffl&©3 
BW4J4fiH^t4&<, Sot, 5 



[0016] tiEL»ffl«u, mzirsuxmm 

3 0 O?r#MLT£ATi;Ift0J!f5o *Wy^ y l/fc^® 
^*f5Ji^, ^«EL7=VM^©*-/H£AJi (0 
3i;*3(75Ji3 1 0) SrJfM-fSo ^/V7-fyV^!» 

!4, #/v7^ y >-a#sr^tf^/vy^ y ^»5ga»e>sNf 

£twt, Sfci4*^^^tf^*fc[4^©fifi«ft^ 
*re&5. 3b?>n<DtfjU7jy>'tt l &mK Alder 
B#fflB3, 9 3 5, 0 3 1i|, *fc}4, Tang 
^iffM, 3 5 6, 4 2 9^}C|S*$^T45I9, ZfL<b 

[0017] e^Lv^^y^ y >-ft^*f4, TIES; 
(II) -C*$n5t©Tfc5 0 
Mfcl 2] 




(II) 



S«K Qf4, -N = *fc}4-C (R) = R}4& 

VT 2 i4, 7X», £fc(4, #K*IS?tI6A*fcJ&fcU 
-©6^^**2*^^^^ 4 V\ $J*LV^6M 

att4, mm, ^xnmm^nw^^ts. 

LV^T/v^/v$C^i4, l^&ero&SfJg^Sr^*, y^ 
-/K4»4 U^T y -;v&ft%m$.'rZo 
[0 0 18] if^vy ^ y W^%©jIWL5 5&SLV^ 
Jgfctt* S(III) ic*-T4 5t, 2 o©*ig-c&JS 
^^S*^i)x5^it4i9*5g^ (I) ©t>©i:&& 
5. 

[ft 1 3 ] 




[0019] ifffl&^/vy ^ y wt£-#j»SfcT»4 l 

V^Jf4, 7!J^7?P->7 = y*5i^Mt7?D 
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^Bi/T^yit ffis©^:JS£^lt"T*£, r©^Si42 
J4, -V^v-^A, Mft, =y 

^/K ft, *s±t5e^"CS>5. 

[0020] ^mfttttvyj y ^-^©WttKTot 

OTfcS, 1, 10, 15, 2 0- f F 

77i=/V-2 1H, 2 3H-i (II) ftV7^P 

1, 10, 15, 20-7h77i-/V-21H, 
2 3H-« (I I) «7^0'>r = 

>\ ^pA7^P-77 = 77*t5 K 0 
[ 0 0 2 1 ] HE Lf^'f ^©*-;l/g!g (3 1 
2) B:, />*< fcfc lo«*-^giitt7?#te4aT3; 

s^td-A'T?^ byry-/vr$>\ *fcs±r 
y-/PT5>*?y ^-^if«ry-/vT$>-r'fo5 0 h 

JJ Ty— ;V7 5>t/v- ©$Jf±, Klupfel ^©3KI!# 
WHS 3, 1 8 0, 7 3 O^kffttfai^tL-O^o If- 
/HP *, t=^*"C«ft § RXf/-£tc ti.& ft<ttl 

o©stt**^a6Sr^tfffi©»* u> h y r y 

Brantley ^©*H#rF^3, 567, 450^,fttfjB 
3, 658, 520-^}C|B*Stl--C^5o 
[0 0 2 2] ftH©a*©^#^4^T5>«(4, jfrfc< 

ties: (iv) ■essnsfcw^tp. 

[ft 1 4 ] 



Gf4, 7i)-i/y, -7^7/^vy, Sfcfir 

[0 0 2 3] MfBflfitS; (IV) fc»J&U 2o©hy 
T y -/VT 5 Ulrf LV^Sffi© b y T y 

-/KT$Vi4, TIBS: (V) •C*$ft5'i>©T?*>5. 

[ftl5] 



I 

R 4 



(V) 



rrt, R'&t^R 2 !!, Ammi-, ry- 

/wg, £fci4TA^/^S£^U R 1 1 R 2 [4, fctle 
^nT/l'^l'S^MLttiV^ R 3 &tKR 4 f4, # 

ry-A*fc*u tntt, TIES; (vD 
•e*$tb5 i 5 *s?r y -;«7 5 *i/r 

[ft 1 6 ] 



N (VI) 

V 

i^x\ r 5 , R 6 ii. fl*taR*nfcT5-A'a6Tfc 

•5, 

[0 0 2 4] M©#£Uilit©7f«£4®T5y« 
14, 7h77!)-;^7?yltfe5 s #*U^h5 

ry-^r^^itt, r y-u^^-cig-a-^fcTiE 
ft^S; (vii) -e*$^5J:5^2o©^Ty-/vT 

[ftl 7] 



: 8 , R0R 9 n, 



::t\ A r e 14, 71)- 
4©Mf[-efe5 0 A r , F 

[0025] _h|E©S: (iv), (v), (vi Die 

*3{7£«*©7Vi^/K T/l^W, 7'J-/K 

fi^Si4, TVl^^S, T/Pa^v-S, 7U-/H, T 
y -/Vrt^v-S, It/, 7/^5^ K, ^n5-f KW 
7'u-?4 KfCAD^yf J,5„ «*©TA'3rA'T/v= 3 e 
v^gp#}4, AlWtlffl 1 7>e> 6 ©KJgJST-^-atf,, 

n T/MM4flJ#f4, 3 tf» 1 0 ©KJgJgTSr^t? 
rti9STt5^, *MWf-t45, 6, 4 ft (4 7 ©g^ig 



[0 0 2 6 ] #fflft#-/V^fc^©09&£tTfc*ff 

So 

[ft 1 8 ] 



C 2 H< 
[ft 1 9 ] 



C 2 H 5 

: 2 h 5 
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Q, 



^4 




[0 0 2 7] L«C*P?53B3fc* (0 3 KfittSJi 3 

14) ft, 3&3fc*fctt»3fetm**#U ico^«(C*5 

BP*>* Si£*a*£#offi#ft»ff©^bft5„ 
A((8-quinolinato)Alminum) (Alq) i*U4 

mtitcm&*-^? hn/u^^-fe^sr^rs, mi© 

»* L^H*««H:, l *fctttn£t-h©**6*riE» 
* K- ^ $ ft fc * * b b ft 5 tCfc©fiSc^ 6 ft 

T?#5 0 ELT^^f ifciiW^^ hfl" 

»T?*ft 5 fS^tSfi oSftfiiff Srffl i > 5 i i J; o 

fitLTAl q^/BV^cELx^XiilO^T, Tgang 

J. Applied Physics, fS65^ 3610-3616 
K, *H#ffSH 769292^};: tf>ft t) PSBdlEf^ftT^ 

[0 0 2 8] htm*fc#£^5fc#fc*&ffi<0fe 

i LT5tj|$ft5^y K=¥^ yT^ttlcjsitS^iife© 
Jt«refcS. K-^V h#^©#$lft^ 

3 s * y:/^ WW©/^ H^;y:/J:<9/h£t/^ 



-fiSrc*.6£fcT*&5. ^ftf>©#£K-^vH4, 
Vi? y-f K^gTS>5„ ffiifcgT©ELfg)t<Z)fcft©ffi© 
[0 0 2 9] ^^©SUS^^T, ^T«E Lf^X 

©m^-gits (H3ir*5(t5ji3 1 e) ^^1-5©^ 
mtmmmmmMx tie©#^ (d -c«ig£ft 

So 

[0 0 3 0] 
[ft 2 2] 



±IHS; (I) irfcVvC. nli2fr?)8(Dl|ffc!), Z 
liO, NR. SfciiS RWR' (4, 

©ffi *st3i#© 7!)-;^ fc it-T n ®^«&t y - 

^#»^J*i-5©i-^5ft^T'fei9, Btt, 

V ->vfrh ft 5 i»^fi:T?*> 5 o 
[0 0 3 1 ] |fjfB^WB{4, £AT©l¥©'>ft< fc% 

[ft2 3] 



[0 0 3 2] fj2l¥ : 
[ft2 6] 



[ft 2 9] 



co- 
oed 



[0 0 3 5] f§51¥ : 
[ft 3 6] 




[0 0 3 3] f?3S : 
[ft3 2] 



oood 




[0 0 3 4] Jf54?¥ : 
[ft3 4] 



[0 0 3 6] ffi63$ : 
[ft 3 8] 



[0 0 3 7] f|7?¥ 
[ft 3 9] 



z 




Xf±, O, S, 30 2N CH 2> CHR, CR 
R' > SfcSNRffc^ ^ORWR' fi, e^l-, 
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[oo3 8] mzm : 

[ft4 1] 




[ft4 2] 

X&tWl, O, S, S0 2 , CH 2 , CHR> C 
RR' , ifcllNRffeO, ^ORMR' ft, AH* 

yntVK t-t/fvK -^^.A^ 6A^2 0MI 

ft/^yv, IM^pp, ; fc3v>ft, R 

RXfR' ft, *l^#aSr^j*-f5fc*l;iiJS 

[0 0 3 9] $9$ : 
[ft4 3] 




[ft4 4] 

<x!x> 

Ut4 5] 

z 

[ft4 6] 




Zft, olifcft C (CN) 2 T-fci9, Xft, 
O, S, S0 2 , CH 2 , CHR, C R R ' , SfcfiNR 
^ORS^R' ft, ?Rpg N 1*^24 



^nn, ; fe§VM± N RSt^R' ft, 

[0 0 4 0] KTO^flBtfi, #3&BH©£#£iiS£-f 
[ft4 7] 




[ft 5 1 ] 
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[0 0 4 9] ^T«EL«f*(Z)#S^JfM-r5CD(i|!fSL 

v^ffi-J^ 7^;VAjfMW», BP*>5 o o 0A*?icD/¥ 
££*^5*^J«£ffML5 3*t»T&3 0 tiELl 

[0 0 5 0] *^I3J©E L7 = V^-f'^(-*3it5»^'C^A 

^•fc>*t, #SELxVW^«#»tc(4*ffir'fos„ 

[0 0 5 1] taELf^^07/-KW*y- K 

tLTfciV\ tlELf^^i^T/ - KSrilLT 
b-fZW&tt, W^fiSW 
* fc ti^mcmm 5 * :7V- h Sfctt::/? * y 
974 >v a± t*v 5 r i ic i o Tig^ 

tej&SSftSo *^«rat8ELf^^©iooii 

(4, Gurnee ^©^H^fFf^, 172, 862-S§\ Gurnee CD* 
H#frB3, 173, 050^ Dresner <D \Tls Y y±y\Z$d 
tf%2W&X^W V xi )V 5 ^VT, (Double Injectio 
n Electroluminescence in Anthracene)! , RCA Revie 
w, g?30^ 322-334M, 1969^, Rl$ Dresner OtKH 

WffS?3, 7io, i67-5S-khi^$|x-c^5 i 5 fc, tfyxy 

ndium tin oxide) fl^fc 5 ft^ilffiT K£^tH&fe 
[0 0 5 2] *^©ELr^^», it5*fctt:tett* 

©4Ii©»^btiaot* y- K£«)£-f 3 r: t 

g£^5„ $ kfcSM^fc LT, Tang RXf Van Slyke 

ro*H#fFS|4,885,2ll^-Sr#flaSixfcv\ % 

[0 0 5 3] 

[jsjyai] ^i&w.&iHr©^^ KT»ii#sijfc^» 
mrnmi 

1, 3, 5-MJ^ (N-7x^-N-7a:^7?;) 

2-7i=V^7^ (1 6. 6 



g, 0. 0 9^r/U) <D 1 0 0mL©N-^f;Vt°n ]) K 
y^Mf-, i&ftl, 3, 5-^yt>H)*/Vfc/V 
(8. Og, 0. 0 3W) Sr. SitT\ S?TC#ltT 

J£fi£«r5 0°C_h(fT, 3 0#KJ££tffc. SJS 

M^MLfct^ 3 0 0ml CD^*tS#L&^ib 
SALfc. #t»Hfc«fcjKSr«iiU 7KTi5fc# Lfc 0 
©«, iURUfcMJ^XT? Kttl 9. 5g (ft* 9 

2%) -efoo/co 

[0 0 5 4] 2 

2, 2' , 2" - (1, 3, 5-7i=ky) by* [1 
-7i=^- 1 H-'O'XV 5 ^7-;k] (T P B I ) © 

TPBIli, 1, 3, (N-7i=/WN-7i 

=;v7? y) ^yxr? o. 3^j±(D^*j±t, 

28 0^?,2 9 5°CT^ 1 USf B 1M-f5 £ J; <9 I^jSc 
Lfc ( «»4TPBI (ir;H^»i-KS«fflT^5t 
CO) fi % 2To r rffifCfc^T, 3 1 5<C-? 2 0#il£ 

[0 0 5 5] HJfe^lJ 3 
EL-rVM^^SXt/^tt 

*3Si!cD^^ffi£i-5ELxVW^Sr. ^TcD^I^ 
tot1«Lfc„ 3-o®fiS, IP 

a) ^y^^Ai^X (I TO) M#7*S«£, 

b) IM7^n^T-yco*-/vaAl (15 OA) £ I 

c) m7#v~>'T=.-ym<D±.\£, ^n<9?y?^yn~h 
i»6o«E#tci9, n, n' -if*- (l-^y^yv) - 

N, N' -i?7i=My^i?y®*-^gll (6 0 
OA) **(Wf$*fc 0 

d) T P B I (DMl-femM (5 0 OA) 

e) TPB lH©±tr, H^-Jtl 0 : lCDMg&tfAg 
frlbBl&£tiZ> 2 0 0 0 Acd* y- KSrlftg($-e:fc 8 

[0 0 5 6] _hfS»ig^Xe(Cj;i9, EL:r/^f*cD±£ 

-r^a»6©|83tW*H:, 2 0 mA/ c m 2 c75«»ftiCS:tJ« 
7. 3 VCD/^T*^r£^#Sj£it-fcfc§K: 3 4 8 c d 
/m 2 X'h^tz 0 rcOELfeil, 1 9 3 1 C I Efill 
l'joV^TX = 0. 15 3i>oY=0. 15 7(OWfeT'fe 
ofc„ !4t^LfcELX-<7h;H4 1 4 6 0 nmtt" 
-^^a^r#LTV^fc 0 r©EL^ h^S, E LMt 
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i^3 0 

[0057] mmm 4 

«ot#SLfc„ 5V*-f*flK§B:, 4o»#«ji, SP 

a) IT0^7^M^ mig®Sfc#ffl^t?*M«)!-« 

b) i7^Pi/r-yo*-/^AI (15 OA) £l 

*K N, N' -If*- (l-f-^f 1 ^) - 
N, N' -^^ir-z^y-^y©*- ;Me^J1 (6 0 

oA) ^mm^± 0 

d) A 1 q©i§jtS (3 7 5 A) £*-/MSiSJI©i:f- 

e ) t p b i (Dm^-fcmm ( 3 7 5 A) ^^scjhic 

f) « J ffi»iO±t, JSWfclO : liOMgStfAg 

2 0 0 OA©*y- K-Sr*f*£*fc. 
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